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(54) LIGHT-EMITTING DIODE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To suppress loss of optical flux from the inside 
of a s miconductor of a light-emitting element, allowing effective guiding of 
the flux to the outside of a sealing resin. 

SOLUTION: Related to a light-emitting diode where a light-emitting element 
1 is s aled, the light-emitting element 1 is enclosed with an insulating high- 
refractive material (DLC3) whose refractive index is at least higher than 
that of an epoxy resin 5, so that no gap is formed with the light-emitting 

lement 1. Here, the refractive index of material is decreased as one 
proceeds outward, forming an optically gradient functional film 2 comprising 
r fractive index which changes continuously or stepwise. Thus, the 
diff rence in the refractive index can be decreased between a 
s miconductor forming the light-emitting element 1 whose refractive index 
is very high and the material contacting the light-emitting element 1. So, the 
total r flection is difficult to occurs with the light from the inside of a 
semiconductor, allowing the light from the light- emitting element 1 to be 
effectively guided outside, for improved total light flux quantity. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This docum nt has b n translat d by comput r.So th translation may not r fleet the riginal pr cis ly. 

2. **** shows the word which can not be translat d. 
3.1n the drawings, any words are not translated. 



CLAIMS 

______ 

[Claim 1] Light emitting diode characterized by forming an optical inclination functional film with a refractive index which is 
gradually [ continuously or ] different by making the refractive index of material low as a refractive index is higher than an 
epoxy resin at least, the aforementioned light-em itting-device section is surrounded with high refraction material with an 
insulating property and it goes outside so that it may be the light emitting diode which closed the light-emitting-devic 
s ction and a crevice may not be formed between the aforementioned light-emitting-device sections. 
[Claim 2] Light emitting diode characterized by the refractive index having been high, having been the light emitting diode 
which closed the light-emitting-device section, having surrounded the aforementioned light-em itting-device section with 
high refraction material with an insulating property rather than the epoxy resin at least so that a front face might be 
touched, and forming the periphery section with the material of a refractive index lower than the aforementioned quantity 
refraction material. 

[Claim 3] It is the light emitting diode characterized by having at least oneroid [ of this low refraction material ] or mor 
while being the light emitting diode which closed the light-emitting-device section by the resin and applying a low refracti n 
material at least with a refractive index lower than a closure resin to a closure resin front face, and an outside making a 
r fractiv index low. 

[Claim 4] High refraction material is light emitting diode according to claim 1 or 2 which is DLC. 

[Claim 5] Light emitting diode according to claim 2 in which the epoxy resin was formed on the outside of high refracti n 
material. 

[Claim 6] Light emitting diode according to claim 1 which carried out the laminating of the titanium-chloride, epoxy resin, 
and magnesium fluoride to the outside of high refraction material. 

[Claim 7] Light emitting diode according to claim 1 which made the optical inclination functional film the lens configuration. 



[Translation done.] 
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DETAILED DESCRIPTION 



[D tailed Description of the Invention] 
[0001] 

[Th technical field to which invention belongs] This invention relates to the light emitting diode which has the closure 

structur which raises the drawing efficiency of light from the light-emitting-device section. 

[0002] 

[D scription of the Prior Art] The conceptual diagram showing the shell type light emitting diode of the former [ dra wing 5 ], 
the perspective diagram in which drawing 6 (a) shows the conventional module type light emitting diode, and (b) are th 
important section expanded sectional view. As shown in drawing 5 , at the conventional light emitting diode, the light- 
emitting-device section 50 is closed by the epoxy resin 51. Moreover, in drawing 6 , the light-emitting-device section 50 is 
arranged to opening of the reflective frame 52, and it is closing by the epoxy resin 51. 
[0003] 

[Problem(s) to be Solved by the Invention] However, in the above-mentioned conventional light emitting diode, since th 
refractive index of the semiconductor which forms the light-emitting-device section 50 was very large and the differenc 
with the refractive index of the closure material (epoxy resin) which is in contact with the light-emitting-device section 50 
was large, about luminescence inside a semiconductor, it was easy to produce total reflection, and the low fault had th 
drawing efficiency of the flux of light. Moreover, total reflection of what has a bigger light injected out of an epoxy resin 
than a certain angle was carried out, and it had produced loss inside. 

[0004] Therefore, the purpose of this invention is offering the light emitting diode which derives effectively the light sid 
tak n out from the element the light emitting diode closure structure for suppressing loss of the flux of light from the 
interior of a semiconductor of the light-emitting-device section, and at once to the closure resin exterior in consideration 
of the above conventional troubles. 
[0005] 

[Means for Solving the Problem] The optical inclination functional film with a refractive index which be gradually 
[ continuously or ] different by make the refractive index of material low as a refractive index be higher than an epoxy r sin 
at least , and the aforementioned light emitting device section be surround with high refraction material with an insulating 
property and it go outside so that the light emitting diode of this invention according to claim 1 may be the light emitting 
diode which closed the light emitting device section and a crevice may not be form between the aforementioned light 

mitting device sections in order to solve the above-mentioned technical problem be formed . 
[0006] If the refractive index of the semiconductor which generally constitutes the light-emitting-device section is very 
high and the matter which has touched has a low refractive index, a critical angle will also be small and total reflection will 
tend to happen. Therefore, by wrapping the light-emitting-device section in the matter with a more high refractive ind x, 
the angle to which total reflection happens can be enlarged and the flux of light drawing efficiency to the part exterior 
improves. 

[0007] In a claim 1, a refractive index is higher than an epoxy resin at least so that a crevice may not be formed betw n 
the light-emitting-device sections. Since the optical inclination functional film with a refractive index which is gradually 
[ continuously or ] different by making the refractive index of material low was formed as the aforementioned light- 
emitting-device section was surrounded with high refraction material with an insulating property and it went outside A 
difference with the refractive index of the material which is in contact with a semiconductor with the very big refractiv 
index which forms the light-emitting-device section, and the light-emitting-device section can be made small. For this 
reason, the light which it is hard coming to generate total reflection about the light which comes from the interior of a 
semiconductor outside, and comes out from the light-emitting-device section can be effectively led to the exterior, and th 
amount of total luminous fluxs improves. 

[0008] At least, light emitting diode according to claim 2 was the light emitting diode which closed the light-emitting-d vie 
section, and rather than the epoxy resin, with the high refraction material which a refractive index is high and has an 
insulating property, it surrounded the aforementioned light-emitting-device section so that a front face might be touched, 
and it formed the periphery section with the material of a low refractive index from high refraction material. 
[0009] Thus, a difference with the refractive index of the material which is in contact with a semiconductor with the v ry 
big refractive index which forms the light-emitting-device section, and the light-emitting-device section from the epoxy 
resin at least sine th light-emitting-device section was surrounded with th high r fraction mat rial which a r fractiv 
index is high and has an insulating property so that a front face might be touched, and the periphery s ction was formed 
with the material of a refractiv index low r than high refraction material can be made small. For this r ason, the light which 
it is hard coming to generate total r fl ction about th light which com s from th interior of a s miconductor outsid . and 
comes out from th light- mitting-d vice s ction can be effectiv ly led to the xterior, and the amount of total luminous 
fluxs improves. 

[0010] Light emitting diode according to claim 3 was the light emitting diode which clos d the light- mitting-d vie s cti n 
by the resin, while applying a low refraction material at I ast with a r fractive index low r than a closur resin to th 
closure resin front fac , it has at I ast one-fold [ of this low r fraction material ] or mor , and the outside made th 
r fractive index low. 
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[0011] Thus, while applying a low r fraction mat rial at least with a r fractive index lower than a closur r sin to a closur 
resin front fac . since it has at I ast one-fold r more and the outside made the refractive index low, this low r fraction 
material can inject now to the xterior mor light which was carrying out total refl cti n to th xt rior air layer by th 
int rface of a closure r sin, and its amount of total luminous fluxs improv s. 

[0012] In claims 1 or 2, th high refracti n mat rial of light emitting diode acc rding to claim 4 is DLC. Thus, sine high 
r fraction mat rial is DLC (Diamond Lik Carbon), it can use as a material in which a r fractive ind x has insulation highly. 
[0013] Light emitting diod according to claim 5 formed the ep xy resin in the outsid of high r fraction mat rial in the 
claim 2. Thus, since the epoxy resin was formed in th outside of high refraction mat rial, th light which comes out from 
the light- mitting-device s ction can be I d outside ffectiv ly. 

[0014] Light mitting diod according to claim 6 carri d out the laminating of the titanium-chlorid , epoxy resin, and 
magnesium fluoride to th outside of high refraction mat rial in th claim 1. Thus, a refractive ind x can be made low as it 
goes outside, since the laminating of the titanium-chloride, epoxy resin, and magnesium fluoride was carried out to the 
outside of high refraction material, and the light which comes out from the light-em itting-de vice section can be drawn 
outsid ffectively. 

[0015] Light emitting diode according to claim 7 made the optical inclination functional film the lens configuration in the 
claim 1. Thus, since the optical inclination functional film was made into the lens configuration, the refractive-index 
difference in the interface of an exterior air layer decreases, and total reflection decreases very much. 
[0016] 

[Embodiments of the Invention] The light emitting diode of the form of implementation of the 1st of this invention is 
explained based on drawing 1 and drawin g 2 . Drawing 1 (a) is explanatory drawing in which the cross section of shell type 
light emitting diode and (b) showed the cross section of module type light emitting diode in the modification of the form of 
the 1st operation, and (c) showed the refractive index of the optical inclination functional film of the form of the 1st 
operation with the form of implementation of the 1st of this invention, and explanatory drawing in which drawing 2 shows a 
flux of light drawing principle. 

[001 7] As shown in drawing 1 , the light-emitting-device section 1 is surrounded with the high refraction material which a 
r fractive index is higher than an epoxy resin 5 at least, and has an insulating property so that this light emitting diode may 
b the structure which closed the light-emitting-device section 1 and a crevice may not be formed between the light— 

mitting-device sections 1, and the optical inclination functional film 2 with a refractive index which is gradually 
[ continuously or ] different by making the refractive index of material low is formed as it goes outside. In this case, in 
drawing 1 (a), DLC (Diamond Like Carbon)3 is formed as a material which is insulating by high refraction focusing on the 
light- mitting-device section 1 prepared on the electrode 7 f the exterior is accumulated to titanium oxide 4, epoxy resin 5, 
and magnesium 6 fluoride and an outside, and it is considering as the lens configuration. In dr awing 1 (b), light-emitting- 
d vice section 1, DLC3, titanium oxide 4, epoxy resin 5, and magnesium 6 fluoride is formed like opening of the reflective 
frame 8. Moreover, one by one. a refractive index becomes low and the refractive index of the magnesium 6 fluoride besides 
** is the lowest as are shown in drawing 1 (c), and the refractive index of DLC3 is the highest and goes to titanium oxid 4, 
an epoxy resin 5, and an outside. 

[0018] The flux of light drawing principle of the light emitting diode of the above-mentioned composition is explained. If th 
refractive index of the semiconductor which constitutes the light-emitting-device section 1 is very high as shown in 
drawing 2 (a), and the matter B which has touched has a low refractive index, a critical angle will also be small and total 
r flection will tend to happen. Therefore, as shown in d ra wing 2 (b), the angle to which total reflection happens can be 
enlarged by wrapping the light-emitting-device section 1 in the matter A with a more high refractive index (quality of th 
material), and the flux of light drawing efficiency to the part exterior improves. 

[0019] Since a difference with the refractive index of DLC3 which is the closure material which is in contact with a 
s miconductor with the very big refractive index which forms light emitting diode 1. and the light-emitting-device section 1 
can be made small, it is hard coming to generate total reflection with the form of this operation about the light which comes 
from the interior of a semiconductor outside. For this reason, the light which comes out from the light-emitting-devic 
s ction 1 can be effectively led to the exterior, the amount of total luminous fluxs improves, and the flux of light drawing 
ffici ncy from the light-emitting-device section 1 increases. 

[0020] Furthermore, since material with a low refractive index forms the outside one by one, the refractive-index differ nc 
in th interface of the optical inclination functional film 2 which is lens formation material, and an exterior air layer is 
d cr asing, total reflection decreases very much and the internal reflection loss of it within a resin is almost lost. Thereby, 
th flux of light loss to an exterior air layer from lens formation material decreases, and it can lead to the exterior 
eff ctiv ly. without losing the flux of light taken out from the light-emitting-device section 1. 

[0021] The light emitting diode of the form of implementation of the 2nd of this invention is explained based on drawing 3 . 
In th form of implementation of the 2nd of this invention, drawing 3 (a) is the cross section of shell type light emitting 
diod , and (b) is the cross section of module type light emitting diode in the modification of the form of the 2nd operation. 
[0022] As shown in drawing 3 , at least, rather than the epoxy resin, it is the structure which closed the light-emitting- 
device s ction 1, and this light emitting diode has a high refractive index, with high refraction material with an insulating 
property, it surrounds the light-emitting-device section 1 so that the front face may be touched, and forms the periphery 
s ction with the material of a low refractive index by high refraction material. In this case, in drawing 3 (a), it applies t th 
light emitting diode 1 which formed DLC3 on the lectrode 7 as a high refraction material, and the xt rior is made into the 
lens configuration using the poxy r sin 5. In drawing 3 (b). the light- mitting-devic s ction 1, DLC3, and th p xy r sin 5 
are formed like opening of the reflective fram 8. Mor ov r, th refractive ind x of DLC3 is high r than th r fractiv ind x 
of an epoxy r sin 5. The flux of light drawing principl of th light emitting diode of th above-mention d composition is th 
same as that of drawing 2 . 

[0023] Since a diff renc with th refractiv index of DLC3 which is the closure material which is in contact with a 
semiconductor with the v ry big refractiv ind x which forms th light-emitting-d vie s ction 1, and th light- mitting- 
d vice s ction 1 can be made small, it is hard coming to gene rat total refl ction with th form of this op ration about the 
light which comes from the int rior of a semiconductor outside. For this r ason, the light which comes out from the light— 
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emitting-d vice s ction 1 can b ffectiv ly I d to the ext ri r, th amount of total luminous fluxs improves, and the flux of 
light drawing ffici ncy from th light- mitting-devic section 1 incr as s. 

£0024] Th light mitting di d of the form of impl mentation of th 3rd of this invention is xplain d bas d on drawing 4 . 
In the form of implem ntation of th 3rd of this inv ntion, drawing 4 (a) is th cross secti n of sh II typ light emitting 
diode, and (b) is th cross section of module typ light mitting diode in the modification of the form of the 3rd op ration. 
[0025] As shown in drawing 4 , whil this light mitting diode is th structur which clos d th light-emitting-devic s ction 
1 by the r sin and a refractiv index applies low plantar-flexion chip box material to a closur r sin front fac from a 
closure resin at least, it has at I ast one-fold [ of this plantar-flexion chip box material ] or more T and th utsid mak s 
the refractive index low. In this cas , using magn sium fluoride as a plantar-flexion chip box material, this is applied to 
epoxy resin 10 front fac which is a closure r sin, and the lens configuration consists of drawing 4 (a). In drawing 4 (b), 
light-emitting-devic secti n 1, epoxy r sin 10, and magnesium 1 1 fluorid is formed like opening of th r flectiv fram 8. 
Moreover, the refractive index of magnesium 11 fluoride is a low from the refractive index of an epoxy resin 10. 
[0026] With the form of this operation, since material with a low refractive index forms the outside, the refract ive-ind x 
diff r nee in the interface of the material (magnesium 1 1 fluoride) applied to the closure resin (epoxy resin 10) and an 
ext rior air layer is decreasing, total reflection decreases very much and the internal reflection loss of it within a resin is 
almost lost. Thereby, reduction of the flux of light loss to an exterior air layer from lens formation material can be aim d at, 
and a light guide can be effectively carried out to the exterior, without losing the flux of light taken out from the light— 

mitting-device section 1. Moreover, a surface application is possible at a low cost, and cost performance is high. 
[0027] In addition, although the optical inclination functional film 2 was made into four layer structures with the form of the 
1st operation, what is necessary is just three or more layers. Moreover, except this is sufficient although DLC was us d as 
a nigh refraction material. With the form of the 3rd operation, although magnesium fluoride was used as a low refraction 
material, except this is sufficient. 
[0028] 

[Eff ct of the Invention] According to the light emitting diode of this invention according to claim 1, so that a crevice may 
not be formed between the light-emitting-device sections At least, rather than an epoxy resin, a refractive index is high 
and the aforementioned light-emitting-device section is surrounded with high refraction material with an insulating property. 
Since th optical inclination functional film with a refractive index which is gradually [ continuously or ] different by making 
th refractive index of material low was formed as it went outside, a difference with the refractive index of the material 
which is in contact with a semiconductor with the very big refractive index which forms the light-emitting-device secti n, 
and the light-emitting-device section can be made small. For this reason, the light which it is hard coming to generate t tal 
reflection about the light which comes from the interior of a semiconductor outside, and comes out from the light-emitting- 
d vice section can be effectively led to the exterior, the amount of total luminous fluxs improves, and the flux of light 
drawing fficiency from the light-emitting-device section increases. 

[0029] A difference with the refractive index of the material which according to the light emitting diode of this invention 
according to claim 2 is in contact with a semiconductor with the very big refractive index which forms the light-emitting- 
devic section, and the light-emitting-device section from the epoxy resin at least since the light-emitting-device secti n 
was surrounded with the high refraction material which a refractive index is high and has an insulating property so that a 
front fac might be touched, and the periphery section was formed with the material of a refractive index lower than, high 
refraction material can be made small. For this reason, the light which it is hard coming to generate total reflection about 
the light which comes from the interior of a semiconductor outside, and comes out from the light-emitting-device section 
can b effectively led to the exterior, the amount of total luminous fluxs improves, and the flux of light drawing efficiency 
from the light-emitting-device section increases. 

[0030] According to the light emitting diode of this invention according to claim 3. while a refractive index applies low 
plantar-flexion chip box material to a closure resin front face from a closure resin at least, since it has at least one-fold or 
more and the outside made the refractive index low, this plantar-flexion chip box material can inject now to the exterior 
more light which was carrying out total reflection to the exterior air layer by the interface of a closure resin, and its amount 
of total luminous fluxs improves. Moreover, since a surface application at a simple process is possible for plantar-flexion 
chip box material, cost performance is high. 

[0031] Since high refraction material is DLC. light emitting diode according to claim 4 can be used as a material in which a 
refractiv index has insulation highly. 

[0032] In a claim 5, since the epoxy resin was formed in the outside of high refraction material, the light which comes ut 
from the light-emitting-device section can be led outside effectively. 

[0033] A refractive index can be made low as it goes outside by the claim 6, since the laminating of the titanium-chloride, 
poxy resin, and magnesium fluoride was carried out to the outside of high refraction material, and the light which comes 
out from the light-emitting-device section can be drawn outside effectively. 

[0034] In a claim 7, since the optical inclination functional film was made into the lens configuration, the refractive-ind x 
difference in the interface of an exterior air layer decreases, and total reflection decreases very much. 
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DESCRIPTION OF DRAWINGS 
[Bri f D script ion of the Drawings] 

[Drawing 1] (a) is explanatory drawing in which the cross section of shell type light emitting diode and (b) showed the cr ss 
section of module type light emitting diode in the modification of the gestalt of the 1 st operation, and (c) showed the 
refractive index of the optical inclination functional film of the gestalt of the 1st operation with the gestalt of 
implementation of the 1st of this invention. 

[Drawing 2] It is explanatory drawing showing a flux of light drawing principle. 

[Drawing 3] In the gestalt of implementation of the 2nd of this invention, (a) is the cross section of shell type light emitting 
diode, and (b) is the cross section of module type light emitting diode in the modification of the gestalt of the 2nd operation. 

[D ra wing 4] In the gestalt of implementation of the 3rd of this invention, (a) is the cross section of shell type light emitting 
diode, and (b) is the cross section of module type light emitting diode in the modification of the gestalt of the 3rd operation. 

[Drawing 5] It is the conceptual diagram showing the conventional shell type light emitting diode. 

[Dr awin g 6] The perspective diagram in which (a) shows the conventional module type light emitting diode, and (b) are th 
important section expanded sectional view. 
[Description of Notations] 

1 Light-Emitting-Device Section 

2 Optical Inclination Functional Film 

3 DLC 

4 Titanium Oxide 

5 Ten Epoxy resin 

6 1 1 Magnesium fluoride 
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3 

[ooii] z<d£?iz, M±mm$tmz>pt£< thm 

fc, r. 0>4Sffl*r*mtt:4>ft < 1 1 1 SUA_hW U *MM»i 
i?a#T*&i6;< Vtz<OX\ ^§SS^Si»lh1»J!gW#ffi 

[0 0 12] »**4lE«l«>3B3t^*— Ktt, «*9 
lSfctt2tCj3V>-C, iHSf#SliDLCtfc5„ Z<D 
i?!:^ ^SSfW^iiD L C (Diamond Like Carbon) X 

[0 0 13] SI#3S5fE*W>3gft*V;d— KB:, 1**5 
[0014] »*« 6 Bfcfc***^ Kl±, Hl#* 

[0015] 7 fsMKW&ttrj *— m. 

[0 0 16] 

mm<omm<omm] z<D&w<om i «>3atro»iii«>« 

1 (a) H:r.«>*W(75JBl©StSlt©»liT?a»a*36^ 

-f*— k^wbel (b) tm\<D&m<oim<D&Rm 

-e*5?a-/US«*y-f^--K<7>WfffiH, (c) mi 

0, El2l±}fc3lCSiffibJ»3£^tftWigT-fc3o 
[0017] s i tc^i-i 9 1-, r<D**y>f k 

flg 5 i <? 1 a^r^iS < . »6«M«4t»oWJSlff«-»-e 
«36SIHP« 1 *B*, *t-«-VK ^tt^imroaiff** 

Hi ( a ) 7 JifdlSlTfcfgftijf^gR 1 Srf -6 

Id, «®*TT-^ttOfeS^t ltDLC (Diamond 
Like Carbon) 3 SrffML, ZrOft&ZWMtf-f >4 „ ^ 
#3-->«tJ!g5, 7->ftv^->7A6t^«*± 
If, u^tttUV^. 1211 (b) -ettK*H*8 0> 
MP«B»rra*jr*3t5tiiF-tB5i, DLC3> SMfc^*^ 
4, 3i^=3r->«tag5. 7 7ft-7^->7A6$rMLt 
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1^3. £/c, IHl (c) oiz, DLC3«SJf 

**s*'bw<, mc*9*A, ^^^mms t^-m^ 

->!7A6©JB*f*-P* 1 bte< ftoTl^3 0 

[0018] -hiaft*©**-/-* 3t— Ko***ta bn 

aKo^TttW-t-*. 112 (a) \Z7f:-1-£?\za%m* 

Ti*34MtB*satf*aH6ttixliBSJM* fc/hS < £fi*t 
z55jgr (? JrV\ *<Dtitb, 112 (b) 
10 JB£r¥roffv^V AX^m^i Z&tt^ t 

[0019] zonmvffi-mx'i-i.. stytyj k i & 

b T V * 3 ffiPf tc * # ft £ ^SatSRT-W 

1 JrftbT^Sitit^-efoSDLC 3<D®tfimb<nm. 

3 fc«>. *WflcrtSS*»b^ffi53fe»roV'> 
-C£R*ta«£tfc< < ft3„ :ofcft. SbfcSi^gB 1 

jJSj6]±U *3fc*-T-aBl*»fe»3lfiJKSiiffib«i**5it3!lOi- 
20 3 0 

[0020] ^ biw. »I»:ffiSt^w<£v>#iis|.7js^Rl$-^ 

2 fc*ttffift*<DWffi-?©jn*f*6tt4>fc < ft 3 r t 

T% ^S4ttt**l='>ft< ft"9«fli^T-CDrta5S^ffl* 
;65l5tA/ifft<ft3. mic-fct?. 

Stvfc3tmSrS*i-3wi:ft<, t»C#(.»^t<:i: 

[0021] ro*ww*2w3atro»tt<o*3t^* 
30 — KSrH3K*-3V^TttWi"5. El 3 (a) KZO&W 

(b) [4^2CDHJ£tD^fi(O^M0!J-e- : ev : 3.-^^ 

[0022] ni 3 t,ftJ: 5 ici, r o^^y-r K 

tt, ^Sff^atl 4ritlh bfcfflfitT% '>ft<irt^ff# 

-c***-t-» i **:<T>mm\zm-t 3 i 9 ci^, ^a»T 

tmt «t •) <6v^a»r*«>*i-»t?^«aJ Sr^J* bT ^ 3» 
wCD^g-, 113 (a) T-|*«at»TW^fi bTDLC 3 ?r 
40 ®&7Jbl'K!l7fc$g3fc?V Kl— M^b, 

^^^->«flg5SrfflV^U-^X^t LTV^c 113 
(b) T-|*Slt#8roWPa5«-Pl«{C^3fe^a51 , D 
LC3, 3L7K^v-«tfl|5?r?f^LT^3o DLC 

3. 

[0 0 2 3] rroHlfe<D^«iT-»i, %3t^a5 1 
bT^3a*T^^{w*:f ft^^iM^T-SB l ^ 
«bTv^3if±«-i|s|--cfc3DLC z<om9imb<nm*'b 
50 $<-C#3fcA. ^**rt»*»?>^B33ttdov>T± 



[0024] z<D^m<om3^mm<Dwm<^m^^^- 

— KSrBl4^a<5v^TttWi-2i. ID 4 (a) l±r.«?*W 

(b) \*%3<Dni&<»Mm<o®Mmx**v=L-^m&% 

[0 0 2 5] 04i^Tti 5t-, r<0585t^^-— K 

i±, ?s^*^a5 1 &*MB-e#it Lfc*5tT% m±mmm 
mairz 1 1 h ir, c <offiJB»f*f »r±/><e <iti as* 
4 (a) x-iiismitmwtLX7vfc-nf*i''>j*&m 

v\ rixS:»Jh»JB-e*)53i*»f->»JBi O^ffi— ^ 
LTU^X^Sr«^LTV^„ 0 4 (b) T'l4SJfr# 

l <DJB*T^(i^ d f i v / »J!i 1 ooffitff^ 

[0 0 2 6] r (Dmmmmxit. mmm-nm^um* 

0) Jrjfc*bfcim (7^^->!>Al l) irfl-SP 

ft 5 0 *fc. (s=^ hx-mmm^mx'h'o m< 

[00 2 7] **J. Sg 1 WHttW^T-li, 
Hit. *JBSf*mi:UTDLCSrfflV^fc^r.ix£A^-et 

[0 0 2 8] 

<b!±5T< 5 r £3fe3Cfi 

5. 

[0 0 2 9] r <D&W <nm*m 2 |E««3«3t ^-f a— K 
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1"5 J: 5 t-H^K i8iJfflJf*f!|s|.±5iSv*®iff4s«3«'fl--c*|. 

io ip-r-So 

[0 0 3 0] r«>*W©ll#9l3lE*«)«3t^*— K 

f\-n&%m b&itffim<n%-mx~£BMisX\,^it 

[00 3 1] l»*fi4EtO«*^*- Ktt, iftJBtf 

[0032] 5 xti. Mm$mn<vKm\zz-# * 

[0033] ii*^ 6 T-tt, *JB»f*mro^flm:*fl:^ 
T% *HM^v^<tz«v^JBlff*SriB:<i-5wi:*5-eS^ ^ 
5. 

30 [00 34] 7 -eil, Tfe^Wffi^Hg^S- I^^X 

[l21fficDlSi^/£tftBJ] 

[Hi] (a) \±z.<D&m<r>mi (omMnmrnx-mwrn 
^Mrnx'^'j^—^mmyty^ kowsbi, ( c ) 

[1212] Jt^Siajbi^S?Sr^i-|ftWll]-efc5. 

40 [i3 ] (a) tez.<o&m<om2<Dmi&v>i&i&xm&§!i 
a-— HoWBHL (b) \iB2 0>mmo>jim<» 

»Jt' ; ty = -/i'Sf*^ K<7)$rffi[g)-efc3o 
[El 4] (a) l4^o*WroJB3«?|06«)»«8T??S*S 
%3t^'f^-— KcoBrffiEk (b) (4^ 3 wHtSo^tgo 
&Wmx* V=l->vT£M%?4 ir~ KOKffiH-ekS. 
[El 5 ] f63fero?&S|i!BS3te*y ^— KSri^-nSfcftH-efc 

[El 6] (a) littJteO^^i-^S^^^-- KS: 

*i-fttiia, (b) ii^o^gi5a:^»T®EiT'fo5 0 
so m^omm 
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DLC 

mi) 




1 6-7tftvr*5"5^ 
3 -D L C (Diuood LIU Carbot) 7 -** 

[04] 
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s, io ^#*i/ffim 

6, 11 7 7ft^^5/!>A 




1 8 



8 



1 0-itf*>«|& 

I 1 -7 9 ftvjr*>i)i 
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(a) 



52 50 
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V\\'\\-\^.V.\ 



«23 



) J J ? 7 J / >) ))/ 
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(b) 



CS> CS5> 
O 

<g^> 




^y^ j j * j j j ^ 

52 



5 0 ••■««*■?■» 

5 2-a*t# 



(72) 1*1 H igff 

F^ — 5F041 AA03 AA06 DA19 DA36 DA44 
DA46 DA57 DA58 DB01 



